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(54) Method of administering work group printers 

(57) In a networked system having workstation 
(150), file servers (120) and intelligent peripheral 
devices (110). the intelligent peripheral devices are 
capable of determining information concerning their 
device status and communicating (205) the device sta- 
tus information via a communications line (160). The file 
server (120) obtains the device status information from 
the peripheral device (110) and stores this information 
as a file readable by the workstations (1 50). 
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tions'o^'r^Sr''"*"" *° ' ^^'^"^ "-^-9 P^^-^era. device status information to worKsta- 

as printers, facsimile machines, scanners rrtotteTonL J, m^.n °' "^'^ P^"P''«™' ^^^'^^ such 

to manage allocation of the S^S to woSll 2ch^ZI ' k """^^ *° "^^'^ ^ «rve 

typicaNyinvoK^eacceptingrequeS^irmS^^^^^ The alloca«on procedures 

priorities and relaying data from the workstation to the device ^ ' ™'"»a'n.ng queues, establishing 

Typically when a workstation user wishes to determine the stanis m = Ho.,i.» .k . ■ 

method a^«ilab.edepends upon the intelligence Of thedele ?he^^^^^^^ = 

or perhaps, better "uncommunicative " They acceoted data fror«hff am °'Pe"Pherals were "unintelligent,- 

were incapable of relaying status ^n^^^^^Tt^^. Z :^'^^^^ 

apri^i::r:vir4^^^^^^^^^ 

was neither created, maintained nor serviced brthe onvll [7^11*^^^ ' ^ P""* ''"^"^ 

inferthat theprinterwas handling tJeprSHowLT*^^ 

e Of ?e ""'''""^ ^"^ slows the perform- 

effe<!rjf^rrTuer"vfnoT^^^^^^^ 

n2nh«L. H I Pe"Pheral device status repetitively is to sign»icantly coirpromise the performance of the 

peripheral device. Such queries are also time consuming and make for inefficient useof network resou^^ 

oper^ZeSoSrC^^^^^^^ 

=?orssrr^^^^^^^^ 

intorSi^nrrngTsS^^^^ 

It IS another object of the invention to provide a system where workstations on a network can rapidly obtain inlbr- 

statI'of'^S^»^' ""'^^ °' ."L^ '° "'"^^^ ^ ^^'""^ '^^'^'^ "Pdate of information concerning the 

status of networked peripheral devices is minimized so as to maintain device efficiency. concerning the 

„.n.T^ T"^."^ '^^'^^ ^'^^ ^'^ ^'^'^'^^ ^ system having workstations file servers and intelli- 

gent peripheral devices. The peripheral devi..es are capable of determining inforLtion concern ng S de^ic^ 
ar«^ communicating the device status information via a communications line. Each interface Lntr^luni^ fe^SStS 

s^n/^wJerr^e'reLr!!; 2^^^" ! '''""'T' ^"^ *^ "^"^^ '"^miation to the file 
J "^'^ informaton in a form readable by the vrorkstations 

skillS' n th« frS ^'t,^'''^'^^^^ ^"^'=•^'"9 «° device and to its use and operation will be apparent to those 
SKiiied in the art from the following particular description 

invalyTn^deSr''^'''^"''''"''''''''"'^''"^^^ 

FIG. 1 is a block diagram of a computer network in accordahce with the invention 
FIGS 3^38 ^MTiffr^' TT' "«'"°*s^s'" i" accordance with the invention. 
F G d?. ; hl^^H r ^^'"^ °* '^'^^ accordance with the invention. 

FIG. 4 IS a block diagram of a control unit in accordance with the invention. 
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FIG. 5 is a block diagram of a general purpose computer. 

ri.^J^l!!^^'^^^^^-^'^^ °' '"^y urxierstood by turning to the following 

detailed descnption wherein an illustrated embodiment is described ^ 

r.thl^rn f ^'J descr^Jtion. the preferred embodiment and examples shown should be considered as exemplars 
rather than limrtations on the apparatus and methods of the present invention 

.tPti^^ il^^^'^nK ^TJ^T'^ ^^^^ ^ communication lines 1 60 are coupled a number of work- 

stations 150a. 150b. 150c. 150d. A number of file servers 120a. 120b also are coupled to the network communication 
I ! . "^^^'^^ communications lines 160 may be wire, fiber, or wireless channels as known in the art Each 
workstation 150 ,s preferably logged on to a specific file server 120 as known in the art. and a workstation 150 may be 
logged on to multple file servers 120. The network 100 may also include hubs, routers and other devices (not shown) 
FIG. 5 shows a general purpose computer 500 which is representative of the workstations 1 50 and file servers 1 2o' 
The computer 500 preferably includes an Intel Corporation (San Jose. California) processor 555 and runs a Microsoft 
Corporation (Redmond. Washington) Windows operating system. In conjunction with the processor 555 the computer 
500 has a short term memory 550 (preferably RAM) and a long term memory 5B0 (preferably a hard disk) as known in 
the art. The computer 500 further includes a LAN interface 515. a monitor 505. a display adapter 520 and a bus 510 as 
known in the art. , -r- 

Before proceeding to describe the LAN 1 00. a few terms are defined. By rtle server." it is meant a computer which 
controls access to file and disk resources on a network, and provides security and synchronization on the network 
through a network operating system. By "server.- it is meant hardware or software which provides network services By 
workstation." It is meant a client connputer which routes commands either to its local operating system or to a network 
interface adapter for processing and transmission on the network A workstation may function as a server by including 
appropriate software, and may be for example, a print server, archive server or communication server. By "software" it 
IS meant one or more conputer interpretaWe programs and modules related and preferably integrated for performing a 
desired function. A "multifunction peripheral" is a peripheral which provides the functions of more than one peripheral 
and typically provides printing and at least one of: copying, scanning and faxing. 

By "intelligent peripheral device." it is meant a special purpose I/O processing device which is capable of relaying 
information concerning its current status via a communications line. Status information provided by an intelligent periph- 
eral device preferably includes the intelligent peripheral device's unique network address, which job is cun-ently being 
handled, how much of the job is completed, paper supply status, and ink or toner supply levels. 

The UN 100 includes a number of intelligent peripheral devices 110a. 110b, 110c. llOd. 1109 and unintelligent 
peripheral devices 1 70, 1 80. 1 90. The intelligent peripherals shows include multifunction peripherals MFPs 1 1 0a 1 1 0c 
nod and printers 11 Ob. 1 lOe. all preferably coupled directly to the network communication lines 160. The unintelligent 
peripherals shown include printer 180. network fax machine 190 and scanner 170. The printer 180 and network fax 
machine 190 are coupled to the network communication lines 160. The scanner is coupled to workstation 150c. 

The unintelligent peripheral devices 170, 180. 190 cannot provide device status. They are limited, for example, to 
providing a buffer ready or buffer full signal, but cannot provide the type and quality of status information'as an intelligent 
peripheral device. 

MFPs 1 10a. 1 lOd comprise a control unit 140 and a hard output unit 1 15. The control units 140a. 1 40d are coupled 
to the network communication lines 160. Preferably, the control units 140 are general purpose computers, having nei- 
ther monitor, keyboard nor mouse, and running the Microsoft Windows NT operating system. The control unit 140. 
shown generally in FIG. 4 as 440. functions as a server to provide appropriate peripheral services to the workstations 
150 and the file servers 120 on the network 100. The control unit 140 preferably includes a processor 418, memory 414. 
a communications link 428. such as a SCSI link to the hard output device 1 15. and a network link 424 such as a network 
45 interface card to the network communications lines 1 60. In combination with Windows NT the control units 1 40 include 
software for initialization, configuration, network interfacing, hard output unit interfacing and device status. 

Hard output devices 1 15 preferat>ly comprise high speed copiers incorporating a communication-, adapter, such as 
a SCSI adapter, for communications with the control unit 140. Preferably, copying is performed by the hard output 
device 1 15 independently of the control unit 140. Preferably, for printing, the control unit 140 rasterizes the print job and 
so the hard output unit 1 1 5 prints in a manner similar to a copy job. Preferably the hard output device 1 1 5 can also be used 
as a high quality scanner, with scan data being communicated to the control unit 140 for communication to the request- 
ing network device (e.g.. a workstation 150). Preferably the MFPs 1 10a, 1 lOd also provide fax send and receive serv- 
ices, for example by incorporating a fax/modem in the control unit 140 and using the hard output unit 1 15 for printing 
incoming fax jobs and scanning outgoing fax jobs, as desired. 
55 The LAN 1 00 shown in logically partitioned into two workgroups 1 30a. 1 30b. with the dashed line showing a logical 
partition of the workgroups. File sender 120a provides network services to workgroup 130a and file server 120b pro- 
vkies network services to workgroup 130b Members of a given workgroup 130 log onto the same file server 120 in 
order to facilitate file sharing and normally use only a subset of all the peripheral devices 1 10 available on the network. 
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ZZZllT;Z ^^^^^ ^ ^-^-P ^30^ has a^ess to 

file for each intelligent pJ^SJ^TlTo ?he s.J^ Si"' 'i. ''"^'^^ ^ « « i^^s 
tion about the intelligenTperipTe^a, S« 1 1? PreJe^^f T"" "^'"^ "^'"^^ ''^ 

devicellO.ThethirLaSlWe-d^r^^^^^ 

of theiobs file and the device statusTi S each S d^iLT '^"^^^ ' '° ^"^ ^''^ 

top^rrsrssroi^rrr^^^^^^ 

intelligent peripheral devS?i^i,T^^^^^^^ ?f '''^ ^^''^^ ^o"^ the 

instead JX^;^rrr^^^^^^^ 

erably updated with sufficient frequency to provide «?e wiita ior^^^^M r k, '"^ ^® P'^'" 

intelligent peripheral devices 110 PrefJably eaS fiS seTeMsS lib m^^ 'T"""' °' °' ''^ 

ofiobsfiles and device status files. PreferatSyfo/a g^^^^^^^ 

rd-i^rrreSrhS^^^^^^^^^^^ 
isar= 

^-at-cally sho^s the data flows in these three processes. FIGS. 3A. 3B 

erabrvtesetun orn ""'^-^'^ *k!L'^"~''" ^ '"'''^^ =^'"P 300. the process begins Pref- 

^11 L; .K P '5 ^-^od'sd as software stored on one or both of the file servers 120 but which is rm from 

rrrfr::::or.rwi^^^^^^^^ 

tion Se*^r.lt°p?f?n"l'™'?'°' ^" '° ' <''"P The network adminisfrator then selects a loca- 

Tr^tZn lir^Zr^^^^^ ''''k ' '^'^ <^'^P 305). the software in the admi.istram 

workstation 150 performs discovery. This is shown as data flow 206 in FIG. 2. The discovery process is described Zrl 
par^cularly below with respect to FIG. 3B. After discovery, in step 310. the network aS^fnS^rovide^ eS^^ 
ofthedevicel^tfJetotheworkstationsl50.Thisisshownasdataflow20lin 

could also be stored elsewhere in the network, such as in a workstation 150. Further stiN there are manj wavs L S 
workstatons 1 50 to obtain the location of the device status files. The inventors preTer Z SnformaSn be'^SS 
scTp^S^eS.""'^*''"" "'"^ '"'''^^^^ ^^^-^-^ « are w^r.S 

Referring now to FIG. SB. there is shown a flow chart for the discovery process. In step 320 the process beains 
r:^''~r' P^°^^ ^ ''^"^ ^= ^^^^^ ^o^^* one or'tSth of the file servS 20 S^wh^ch run 
from one of the workstations 150 by the network administrator. The discovery software preferTwy irSud^ VeJi^S 
means and is run by a network administrator from a console workstation preieraay includes security 

The administrator-s workstation then searches the network for intelligent peripheral devices (steo 335) Alterna 
WeV. the discovery request could be relayed to the file server 120 which performs!he sear^ep She imel 

Lo4 in F.S1 Sica^v Ihe d^r. r S T"^ ^^'^ 340). This Is shown as data flow 

^04 in Mt.. 2M.ogically. the device list frie, device status files and jobs files are created by the network administraforvs 
workstation. The particular method of creating these files fe not critical to the invenfo^aS ihereTZ^^ente K 
also at this point that the intelligent peripheral devices 1 1 0 are notHied of the location of mrr^llJLrdS Jtai^ 
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25 



files and jobs files (step 342). This is shown as data flow 207 in FIG. 2. 

After the device list file, device status files and jobs files have been created, the software in the network adminis- 
trator s workstation 150 preferably issues a command to the discovered intelligent peripheral devices 1 10 to start the 
process for updating the device status file (step 345). This process is shown more particularly in FIG. 3C This ends the 
discovery process (step 350). 

Preferably, the device list file, device status files and jobs files are aeated so that their contents are available to 
users at workstations 150. A process preferably embodied as software and resident in each workstation 150 is prefer- 
ably provided for reading the device status file (data ftow 202 in FIG. 2). After the file server 120 provides the device 
status information to the workstations 150 (data flow 203), the workstation 150 can display the device status informa- 
tion. Preferably, device status information is displayed in a tree control showing the peripheral devices 1 10 in the work- 
group 1 30 as well as some status information for each such device. 

Referring now to FIG. 3C. there is shown a flow chart of the pi-ocess for refreshing device status files. As explained 
above, this process, preferably embodied as software in each intelligent peripheral device 1 10. Is started after the intel- 
ligent peripheral device 1 10 has been discovered (step 355). Necessarily, the intelligent peripheral device 110 deter- 
mines its current status (step 360). Next, in step 365, the intelligent peripheral device 365 updates the device status file 
on the file server 120 with its current device status information. This is also shown as data flow 205 In FIG. 2. Alterna- 
tively, and logically the same, the intelligent peripheral devices 1 10 could simply provide a data feed to the file server 
1 20 which then updates the appropriate device status files. With the device status file updated, the process is comdete 
(step 370). 

A simple example of information that might be available concerning the intelligent peripheral devices 110 is shown 
in Table 1 . This might be the name of the intelligent peripheral device 1 1 0. the unique network address of the intelligent 
peripheral device 110. and its status of being either up or down. If the status is down, the time in minutes that the intel- 
ligent peripheral device 110 has been unserviceable is available. Also, if the status Is down, then information as to 
whether or not a network administrator has become notified of this situation Is available. Additionally, the date/time 
stamp is maintained, showing when the intelligent peripheral device 110 was last checked. This information may be 
supplemented by all or part of whatever other information the intelligent peripheral device 1 1 0 is capable of determining 
and providing to the device status file. 
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NcLxne 


Location 


Status 


CM20 


My Server: \CM Devs\,., 


up 


CMS 5 


Your Server: \CM Devs\,.. 


Down 


CM50 


Their Server:\CM Devs\ . , . 


Down 



(continued) 
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Table 1 



Name 


Time 


Notified 


Date/Time 


GM20 


0 


No 


[date/time] 


CM35 


2 


No 


[date/time] 


CM50 


4 


Yes 


[date/time] 



Table 2 show a simple example of the process of refreshing the device status file on server 120a. Each row of Tatile 
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Table 2 



Device/Time 


110a 


110b 


To 


Up. 0. No 


Up, 0. No 


T, 


Up. 0, No 


Down, 10. No 


T2 


Down. G. No 


Down. 10. No" 


T3 


Up. 0. No 


Down, 15. No 
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At the first point in time Tq. both of the intelligent peripheral devices 11Da iinh aro f. .o^;«,,-«^ a* *u ^ - 

, . n ' ^'^'"^ " s^'s the relevant status flag to "Down - Time to 0 and Moflf i,^ ^ 

Na Intel gent penpheral device 110b is still down and it notes that ten minutiLeTtepseT HrellT nSS 

niP la^rl^ ^^"'^ "^^ '"^^"^^ ^^^^ ^ ^^^'^""9 ••^^ maintenance of the device status file For exam- 

d^lL Oa iTob f '^^^ ""r? ^ "^"^ "^"^ ^'^^-^ " °- 

nfToTn Jir V i ^" "P^^*® ^ predetermined period of time, the file server 120a sets the status 

L . T ' *° e in the file server 1 20a may determine how 

long the intelligent peripheral device 1 1 0 has been down. uBieimme now 

ncnlT^T °' '^°y°''P "'ay from time to time need to use or view status information concerning the intelligent 

per pheral devices outSKle Of their workgroup. For exarrrJe. if an of the intelligent peripheral dev^^ 

ticular function of a remote intelligent penpheral device is needed. PreferaWy. therefore the device states f^e or anoS^er 

aTr^iaTeiThiu^^^^^^^^ T "^"f ' "^"^^ '° ^^'^ °" ^ <^'^' «'e ""^^SJ. rhoS be 

Although exemplary embodiments of the present invention have been shown and described, it will be apparent to 

heTefn:S;i'"L T'''"'?1T^^ 

alterations should therefore be seen as within the scope of the present Invention. 
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A computer network system in which workgroup peripherals are efficiently administered and wWch comprises a 
iTn^r!I? purpose computer (120a). a first intelligent peripheral device (1 10a) associated with the first computer 
S ^"f ~'"'""'"<=afvely coupled to the first computer (120a) by a computer network, and a plurality of work- 
stations 150) communrcatvely coupled to the first computer (120a) by the computer network, the c- mputer net- 
work system characterized in that Huio "ei 

(a) the first general purpose Computer (1 20a) includes software for storing device status information into a first 

device status file; 

(b) the first intelligent peripheral device (1 10a) including software for determining information concerning cur- 
rent devKe status of the first intelBgent peripheral device and communicating to the firet computer (120a) via 
the network the cuaenf device status information periodically to store the current device status information into 
the first device status file; 

!hi?«/i"'*"*^ °! r'°'|'f'^'"'"^ '"'='"*"9 ^' requesting the device status information stored in 

.hTliJ^r f ! • f • ""^ ''^"'^^ information and displaying the device status infomiation: 

1 ino1 f 1 informaton is thereby efficiently coinmunicaled from the first intelligent peripheral device 

(1 10a) to the workstations (150). 
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T ^ J 5' <=°'™™^""=3"^ely coupled to the first computer (1 20a) by the computer network (160) and includ- 
.[^ determining infamation concerning current device status of the second intelligent peripheral device 
1 10b) and communicating to the first computer {120a) by the computer network the current device status informa- 
tion periodically for storage. 



1. A computer network system as set forth in claim 2. characterized in that the software on the first computer (I20a) 
further for storing device status information from the first intelligent peripheral device ( 1 1 0a) In the first device status 
file and for storing device status information from the second intelligent peripheral device (1 10b) in a second device 



20 



4. A computer network system as set forth in claim 2, characterized in that the device status irrformation from the sec- 
ond peripheral ( 1 1 0b) is stored in the first device status file. 

5. A computer network system as set forth in claim 2, characterized in that the first computer (120a) can provide the 
dev.ce status information for both the first intelligent peripheral device (110a) and the second intelligent peripheral 
device (11 Ob) to the requesting workstation (150) in response to the request. 

6. A computer network system as set forth in claim 1 . characterized in that, upon a request for an update made by a 
network administrator from one of the workstations (150). the first intelligent peripheral device (1 10a) can commu- 
nicate to the first computer ( 1 20a) via the network the current device status information for storage in the first device 
status file. 



7. A computer network system as set forth in claim 1. characterized in that at least one workstation (150) includes 
25 software for discovering intelligent peripheral devices (110) coupled to the computer network system. 

8. A computer network system as set fourth in claim 1 . characterized in that the device status information comprises: 

(a) a unique network address for the first intelligent peripheral device (1 10a): 
30 (b) whether the first intelligent peripheral device (1 10a) is up or down; and 

(c) if the first intelligent peripheral device (1 1 0a) is down, how long it has been down. 

9. A computer network system as set forth in claim 8. characterized in that the device status information also com- 
prises, in an instance when the first intelligent peripheral device (1 10a) is down, whether a network administrator 

35 has been notified that the first intelligent peripheral device (1 1 0a) is down. 

10. A computer network system a set forth in claim 1 . characterized by further comprising: 

(a) a second computer (1 20b) including software for storing device status information in a second device status 
40 file; and 

(b) a second intelligent peripheral device (1 1 0c) associated with the second computer (1 20b) and communica- 
tively coupled to the second computer by the computer network and Including software for determining forma- 
tion concerning current device status of the second intelligent peripheral device and communicating to the 
second computer via the network the current device status information of the second intelligent peripheral 

45 device periodically for storage in the second device status file. 

11. A computer network system as set forth in claim 10. characterized in that the second conputer (120h) fijrther 
includes a pointer to the first device status file on the first conputer (120a) and accessible by the workstations 
(150). 

50 

1 2. A computer network system as set forth in daim 1 . characterized in that the first intelligent peripheral device (1 1 0a) 
comprises a control unit (UOa) and a hard output device (1 15a). the control unit for interfacing between the hard 
output device and the first computer 



1 3. A computer network system as set forth in daim 1 . characterized in that the first intelligent peripheral device (1 1 0a) 
comprises a control unit (140) associated with a hard output device (1 15) and induding: 

(a) a first communication means (428) for communicating with the hard output device (115) and obtaining 
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device status information from the hard output device; 

v^a a n!Soi'rrff °" "'^'^ ^""^'^ «""™™'=a«"9 ^ «'e server (120) linked to the control unit 
tottieTse™" ''^'""''^''"^ 

!hiTr^oL'''"'-^"I P^"°^''^«y P°"s hard output device for device status infomiation via 

the first comniun.cal.on means and relays the device status information to the file server via the second com- 

munication mppriQ* anH 



10 



munication means; and 

(d) memory resident software capable of accepting a device discovery request and responding to the device 
discovery request by periodically polling the hard output device for device status information via the first com- 
municat.on means and relaying the device status information to the file sender via the second communication 

,5 Ilr^rnnn'r'' "^^"^ tf^^t the first communication means (428) is a SCSI line 

vi^S!!"^ ■ "1 '^^ "^"^'^ '"^"^"^ ^ °P«^««"9 syste-" software v^ichpro- 

fuSdre «"^'9"^at.on. network and peripheral device access, device status, and control and storage 

20 1 5. A method for providing to at least one workstation on a network status informatk)n concerning an intelligent periph- 
eral device (110) on the network the method comprising the steps of; S» K K 

(a) the intelligent peripheral device (110) periodically determining its current device status- 

(b) the intelligent peripheral device (110) communicating its current device status to a first'computer- 
2S (c)thefirstcomputer(l20)storingthedevicestatusinadevicestatusfileand 

(d) the at least one workstation (1 50) on the network obtaining the contents of the device status file in the first 

computer. 

1 6. The method of claim 1 5. characterized in that the device status file includes information comprising: 

(a) a unique network address for the intelligent peripheral device: 

(b) whether the intelligent peripheral device is up or down; 

(c) H the intelligent peripheral device is down, how long it has been down; and 

(d) if the Intelligent peripheral device is down, whether a network administrator has been notified that the intel- 
55 ligent peripheral device is down. 

1 7. The method of claim 15» characterized by comprising the additional steps of: 

(a) a network administrator accessing the device status file and being notified if an intelligent peripheral device 
'f<> (110) is down; and 

(b) if an intelligent peripheral device (1 10) is down, updating the device status file to reflect that the network 
administrator has been notified that the intelligent peripheral device is down. 

18. The method of claim 16, characterized by comprising initialization steps of: 

(a) a given workstation (150) discovering the intelligent peripheral device on the network; 

(b) creating a device status file on the first computer (120), the device status file including identifying informa- 
tion about the intelligent peripheral device (1 10); 

(c) the first computer (120) obtaining status information from the intelligent peripheral device: and 

(d) writing the status information lor the intelligent peripheral device (110) In the device status file in the first 
computer (120). 

19. The method of claim 18. including the additional step of a process resident in the network administrator's worksta- 
tion warning the system administrator against performing discovery 

20. The method of claim 18. characterized in that the initialization steps are performed by a system administrator. 
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status file on file 
server with current 
device status 
information. 
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